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Double Mandibular Foramina and
Canal: Report of a Case with
Interactive CT-Based Planning
Software

The identification of the mandibular canal and its anatomic variations is of great importance
in many branches of dentistry, especially in implant dentistry and prior to endosteal implant
insertion. This knowledge is even more demanding when the mandible has been compro-
mised by different degrees of atrophy and bone resorption. In this study we describe a rare
case of double mandibular canal identified by three-dimensional imaging techniques during
the process of diagnosis. It is concluded that mandibular canals may often be undetected
during the diagnosing phase of implant treatment, and tomographic imaging is the only way
to identify some of these distinctive features.
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Introduction

he inferior alveolar nerve (IAN) is one of the most important anatomical fea-
tures which may challenge the implantologist in choosing the best location
for his/her implant positioning in the lower jaw. Some argue that the uninten-
tional injuries to this vital anatomy do occur as a normal occurrence, even with
the most careful preoperative planning and intraoperative techniques.! However,
others consider these types of injuries very unsatisfying for the patient and ac-
count these complications as a fault and indemnity for the reputation of dental
profession.? In the recent years, the higher incidence of IAN injuries, as a com-
plication to implant treatment,>* is becoming a major concern, and some studies
indicate a complication rate not to be ignored.>® Although the implantology is so
affected by these complications, this very important anatomy may also become
injured during injection,”® minor and major oral surgery,’!! and endodontic
treatment.!2
In implantology, however, it seems that the most severe and lasting injuries are
caused by the drill, and indeed most practitioners eventually learn by try and
error that over-preparation of the surgical site may jeopardize the IAN and its
accessories. The mandibular canal, which encloses the IAN, is usually considered
as a single channel by many practitioners, enclosed by bony structure, forming
an upward crumped curve. Radiologically, its appearance has been described as
“a radiolucent dark ribbon between two white lines”.’® Although in many refer-
ence textbooks of anatomy, this structure is described as a single canal, there are
several reports in the literature which clearly demonstrate the presence of a
second 42 or even third mandibular canal ?! in many cases. It was proposed that
identifying these structures enables the clinician to prevent potential complica-
tions that can sometimes have very serious consequences during surgery in
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Fig. 1. The process of masking will provide the clinician with a fully
masked and full-color 3D model which can easily be toggled on or off
for a better view of the anatomical structure of interest.

the mandibular region. The incidence of this some-
times argued “rare abnormality”, was reported from
0.08% to as high as 8%. 14151722 In some reports, a dif-
ference between different races has also been pointed
out."” It is interesting that this type of anatomical var-
iation is usually found out during radiographic jaw
examinations for different therapeutical purposes.
Until recently, all radiographic studies have utilized
two-dimensional radiography, mostly panoramic ra-
diographs. However, this type of two dimensional
plain radiographs has no ability to precisely deter-
mine the exact course of the mandibular canal. It
seems that emersion and then promotion of 3D medi-
cal imaging devices like CT and MRI makes it possi-
ble to see the anatomical structure “as a glass” and
search the existence course of accessory mandibular
canals and foramina exactly. The purpose of this ar-
ticle is to present a case report of unilateral mandibu-
lar accessory canals and foramina based upon an in-
teractive CT-based program.

Case Presentation

A 44-year-old man attended for mandibular implant
treatment. The patient was provided with a scanno-
graphic type appliance during the CT scanning pro-
cedure.

CT examinations were performed using a Q-speed
Pro spiral CT scanner (GE Healthcare, Waukesha,
WI) operated at 100 kVp and 87 mA. Overlapping 0.6
mm axial cuts were obtained through the mandible at
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0.6 mm intervals in bone window. A planning line
was drawn along the center line of the mandibular
jaw arch. Images were then reconstructed into ortho-
radial (slice thickness 0.6 mm) and panoramic views
(slice thickness 1.25 mm).

The axial slices retrieved from scanning are refor-
matted according to the protocols first advocated by
Materialise Dental (Leuven, Belgium). The raw data
in the form of DICOMs were sent out to a certified
site for development and reconstruction purposes.
There, the axial images were elaborately cleaned off
from irrelevant anatomies (i.e. spinal cord, opposing
teeth, metal scatterings etc.).The process is called
“masking” and in this way the data can be viewed
better for further diagnostic purposes. During this
special procedure all non-important data were meti-
culously removed and an exact full-color 3D recon-
struction of the jaw was prepared (Fig.1).

The reformatted and cleaned data were sent back to
the clinic as a single file for virtual implant planning.
This file was rendered to a special dedicated implant
planning software program, Simplant ™ (Materialise
Dental, Leuven, Belgium).

The presence of a double unilateral mandibular can-
al is documented by first opening the file in the prop-
er software proper (Fig.1). Changing the position of
reformatted images makes it possible to trace the
course of the mandibular canal precisely and draw
the exact pathway of the nerve. In this approach, it
was shown that the right canal was divided into two
separate canals at the posterior part of the mandible,
then the two canals fused together in the middle and
ended at the two separate foramina anteriorly
(Figs.2A and 2B). These structures are demonstrated
in different multiplanar reformats (MPRs), but a
known limitation of MPR is that, visualized struc-
tures must be in the same plane, because an MPR
cannot create an entire structure.

3D reconstruction model of the jaw will clearly
demonstrate the trace of the canal in three dimen-
sions (Fig. 3). By tracing the exact shape of IAN, it is
now possible to precisely plan the implant location
without the fear of traumatic injury to the nerve dur-
ing implant osteotomy. This is demonstrated in figure
4. The orthopantomographic view of the patient’s jaw
after implant placement is shown in figure 5.
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Fig. 2. Part of the panoramic reconstruction of the right mandible (thickness 1 mm) with two mandibular canals.

A. Division occurs in the mandibular posterior region.
B. Ends at the two distinct foramina anteriorly.
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Fig. 3. The masked, full-color 3D model of the patient’s jaw with the
traced nerve.

Discussion

After about 30 years of experience, dental practi-
tioners have really been convinced that implant
treatment is one of the most successful treatment op-
tions for treating edentulous jaws. This high degree of
success can even be higher by meticulous attention to
so many diagnostically important anatomical features
which can almost totally prohibit the potential of un-
intentional faults during surgical intervention. In or-
der to achieve the best treatment, it is mandatory to
use the best possible diagnostic aids.The technical
advancement acquired in the recent years makes the
procedure of implant treatment very precise, and ac-
tually prevents possible injuries to vital anatomic
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Fig. 4. The precise location of implants considering nerve location as
well as bone encasement, implant paralleling, existing occlusion and
bone density were performed by the aid of software. For the sake of
clarity, the mask of the bone was toggled off.

structures during surgery and implant placement. In-
teractive CT-based planning software programs are
among the best and most useful utilities which pro-
vide the opportunity for clinicians to view the im-
plant site like a glass. In this way the best possible
width and height, bone density, and position regard-
ing vital structures and occlusion are enclosed. It is
obvious that knowledge of the anatomic variation of
the mandible may be quite helpful in oral surgical
procedures, prosthodontics, and other branches of
dentistry. This may increase the success of certain
interventions, and avoid surgical complications. Ac-
cordingly, consideration of the possible presence of
interesting anatomic variations may help avoid com-
mon complications, such as nerve injury during rou-
tine procedures and may increase their success.
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Fig. 5. The orthopantomographic view of the patient’s right mandi-
ble after implant placement. Compare this view with the virtual one
presented in Fig.4.Tooth No. 27 has been extracted surgically.
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